Reliability of TRIMP
INTRODUCTION
session), was calculated using Banister's exponential HR scaling equation [10] :
where, D is the duration (min) at a particular heart rate, HR r is the heart rate as a fraction of the heart rate reserve, and y is the HR r multiplied by 1.92 (men) or 1.67 (women).
In addition, maximal and average HRs for each session were recorded along with time in each training zone. Training HR Zone 1 comprises heart rates ranging from 28-110 beats per minute (bpm);
Zone 2 ranging from 111-144 bpm; Zone 3 ranging from 145-155 bpm; Zone 4 ranging from 156-167 bpm; and Zone 5 ranging from 168-240 bpm.
Statistical Analysis
Test-retest reliability was quantified as the systematic error (bias), random (within-subject) error and test-retest correlation. A publicly available Microsoft Excel spreadsheet was used for all calculations [12] . Data normality was assessed and session descriptive statistics were presented as means and standard deviations. Systematic errors were quantified as the absolute and standardized changes in means (bias) between test and retest. Positive changes indicated larger retest measurements with standardized changes of 0.2, 0.5 and 0.8 used as thresholds for small, moderate and large [13] . Random errors were quantified as raw, percent and standardized typical errors (TE). Percent TEs of <10%, 10-15% and >15%, were used as thresholds for good, moderate and poor, with standardized TEs interpreted using the thresholds previously described for standardized changes [13] . Test-retest correlations were quantified as Intra-class Correlation Coefficients (ICC), with correlations of 0.1, 0.3, 0.5, 0.7, and 0.9 used as thresholds for weak, moderate, strong, very strong, and nearly perfect [14] . Ninety-five percent confidence intervals (95%CI) were reported for each variable. 
RESULTS

Overall
MATERIALS AND METHODS
Participants
Twelve male Collegiate Division I ice hockey players (7 forwards, 
Study Design
A repeated measures design was used. Athletes participated in two on-ice sessions occurring two weeks apart at the same time of day 
TRIMP Measurement
For both the test and retest on-ice sessions, athletes were fitted with The following HR data were recorded: TRIMP, maximum HR, average HR, and percent time spent in each training zone (1) (2) (3) (4) (5) . HR data were recorded from when all athletes were on-ice to when the final training drill was completed.
Firstbeat SPORT software (Firstbeat SPORT, Jyvaskyla, Finland) was used to record and derive sessional HR data. TRIMP, a measure of total internal load (accumulated over the course of a training [14] .
Thresholds for meaningful change should improve the utility of TRIMP to inform decisions regarding on-ice training session difficulty and composition. This may help the coach better align the intended training load of the session to the actual training load administered, and these data can be easily passed on to strength and conditioning staff to inform off-ice programming. Thresholds for TRIMP may also be useful for evaluating an athlete's response to a given workload to gain insight into their training status or to set thresholds for specific athletes due to overtraining concerns or return to play after injury [17] . TRIMP may be used alone, or in combination with other measures of internal load (e.g., sessional ratings of perceived exertion) and external load (e.g., accelerometer-derived load) to best describe sessional training load [18] . Within-session monitoring of TRIMP may also increase an athlete's perception of involvement in, or sense of ownership over, their training program [17] .
This study is not without limitations. The results are generalizable to only male collegiate hockey athletes. The small sample size reduces the confidence in the precision of our reliability estimates, but noted that additional factors may influence HR beyond an athlete's response to workload (e.g., emotions, elevated core body temperature) [20] .
In conclusion, our data indicate that TRIMP is suitable for quantifying moderate changes in training load during on-ice sessions in hockey athletes. Using these data, a coaching staff may be better able to assess the difficultly of training sessions and adjust training to better meet the individual needs of team sport athletes, which may increase the likelihood of maintaining a highly-trained state without overtraining.
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does not systematically bias them. It is likely that additional error can be attributed to differences in the execution of the on-ice practice sessions, inflating the TE. However, every effort was made to select identical sessions and our descriptive HR information confirms that we were successful in doing so. Our testing sessions enhance the ecological validity of our data due to assessing actual on-ice practices rather than lab-based simulations. Differences in athlete preparedness prior to testing sessions may have contributed to the TE [19] ; however, we excluded athletes participating in modified programming, conducted testing sessions at the same point in the weekly microcycle and instructed athletes to refrain from exercise training before testing sessions. We evaluated reliability during light to moderate practices, future research should examine if reliability is altered during sessions involving more time spent performing high intensity exercise with differing practice content. Lastly, it should be
